Monodispersed Chitosan microspheres containing butyric acid were prepared to develop drug carriers for colitis ulcerosa. The chitosan microspheres as carriers were prepared using SPG (Shirasu Porous Glass) membrane emulsification to examine the effect of preparation conditions (chitosan and sodium chloride concentrations and the pore size of SPG) on the physicochemical properties(specific surface area, porosity and density) of the microspheres. After the monodispersed w/o emulsion of organic acid solutions of chitosan was prepared, the monodispersed chitosan microspheres were obtained by concentrating chitosan droplets in the emulsion with the w/o emulsion containing a high concentration of sodium chloride. The monodispersed chitosan microspheres with the arbitrary size, diameter and porosity could be easily prepared by selecting experimental conditions according to the purposes. The release of butyric acid from the chitosan microspheres was measured under various conditions to determine the most suitable release condition of butyric acid into the large intestine in vitro at 309 K.
has the potential capacity to produce various functional microspheres with considerable monodispersity. [7] [8] A particular microporous glass membrane (SPG) has been developed using a microphase separation of the mixture of CaO-A12O3-B2O3-SiO2. Spinodal decomposition yields the two phases, CaO-B2O3 and A12O3-SiO2. The former can be washed out with acid, leaving a fairly uniform microporous structure. [7] Our final purpose is to develop drug carriers using chitosan for colitis ulcerosa. Therefore, the monodispersed chitosan microspheres containing butyric acid have been prepared in order to develop drug carriers that make a control release of butyric acid possible for cure of colitis ulcerosa. Chitosan droplets dissolved in some organic acids are formed by passing through the micropores of SPG, stabilized in the organic solution containing stabilizing reagents. After that, the chitosan droplets are concentrated to prepare the chitosan microspheres by coexisting with w/o emulsion of the aqueous sodium chloride solution of a high concentration through their osmotic pressure difference. pressure difference between the chitosan w/o emulsion and NaCI w/o emulsion. As shown in Fig. 2 , the chitosan w/o emulsion was introduced by gentle mixing to the NaCI w/o emulsion prepared with a homogenizer. Thus, the chitosan droplets were concentrated by dehydration with the NaCI w/o emulsion to form spherical chitosan microspheres. Next, alkaline solutions were added to the suspension of chitosan microspheres to recover organic acid in chitosan microspheres. Finally, the chitosan microspheres were filtrated and washed well with ethanol and distilled water to recover salts and surfactants used in this preparation. The physicochemical properties of chitosan microspheres obtained with this method were examined to find the most suitable condition as drug carriers.
Analyses of w/o emulsion and microspheres of chitosan
Chitosan droplets in chitosan w/o emulsion and chitosan microspheres were observed with an optical microscope. Diameters of several hundred droplets or microspheres were counted to calculate average diameters.
The general shapes and features of chitosan microspheres were observed with SEM(JEOL, JSM-35CFII de=2.6 dp where de and dm are average diameters of emulsion droplets and pore size, respectively.
Nakashima et al. [7] reported that the coefficient was 3.25 regardless of the emulsion system and composition of the ingredients. These straight lines mean that the concentration ratio is constant between the chitosan w/o and chitosan microspheres.
3.4 Effect of organic acid types on pore structure of chitosan microspheres
The specific surface area and density of chitosan microspheres were summarized in Table 1 . As seen from this table, it was found that we could obtain chitosan microspheres with various pore structures by changing organic acids used for dissolution of chitosan. Here, the released percentage is defined as the ratio of the amount of butyric acid released in the aqueous phase to the amount of adsorbed butyric acid on the chitosan microspheres. The released percentage decreases with an increase in diameter of chitosan microspheres as shown in Fig. 8 . Figure 9 shows the effect of contents of butyric acid in chitosan microspheres on the release rate.
As is seen from these results, the released percentage of butyric acid is independent of its content in chitosan microspheres. It is further necessary to discuss the relationship between the released rate of butyric acid from chitosan microspheres and their pore structures. 
